Temperature and pH dependence of the self-association of human spectrin.
The self-association of human spectrin between 21 and 35 degrees C and between pH 6.5 and 9.5 has been studied at sedimentation equilibrium. For a given set of solution conditions between pH 6.5 and 8.5, coincidence of omega function plots as a function of total spectrin concentration (0-2 g/L) indicated that equilibrium was attained and that no significant concentration of solute was incapable of participating in the self-association reaction. Above pH 8.5, however, irreversible aggregation occurred, inferred from a failure of overlap in the omega function and molecular weight distributions. The behavior of spectrin can best be described by a cooperative isodesmic model, in which the promoter for association is the heterodimer and for which K12 is between 10(6) and 10(7) M-1 (depending on pH and temperature) and all other K are approximately 10(6) M-1. The returned values of the second viral coefficient for this model fall within the range calculated from the charge and Stokes radius of spectrin. Association appears to be favored slightly by decreased temperature and by decreased pH. The pH dependence resides only in K12 and is consistent with the presence of a single group, possibly histidine, displaying a slightly higher pKa value in the tetramer than in the dimer. The association reaction appears to be driven by the loss of enthalpy associated with release of strain in the heterodimer. The association sites appear to be conserved in the association reactions, consistent with the images from electron microscopy.(ABSTRACT TRUNCATED AT 250 WORDS)